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Late Cretaceous CRETACEOQUS MESOZOIC Table 1. Geochemical signature of altered and mineralized rocks in the Healy Quadrangle, Alaska
Major unconformity Major unconformity [Values in parts per million. N, nolt)idetected; --, not analysed; AA, analysed by atomic absorption spectrophotometry; all others by semiquantitative emission spectrogrzihy]; Au, gold; B, boron; Ba, barium;
Bi smuth; Cd, cadmium; Co, cobalt; Cu, copper; La, lanthanum; Mn, manganese; Mo, molybdenum; Ni, nickel; Sb, antimony; Sn, tin; V, vanadium
NORTHERN, EASTERN, AND SOUTH-CENTRAL , ; Cd, 3 Co, ; Cu, copper; La, ; Mn, mang ; Mo, moly! ; N1, ; Sb, y; Sn, 3 Vs
AREAS OF QUADRANGLE SOUTHWESTERN AND WEST-CENTRAL AREAS OF QUADRANGLE
7 Rl r i)
SEDIMENTARY AND VOLCANIC ROCKS:; SkF;leMENhTAll?Y AND VQLCAN!? fROlth}?s;ks u;s Location s.:;:lc Sample description Probable deposit type Gold Silver Arsenic Copper  Lead zinc Other elements
rocks of each column occur in separate fault blocks PLUTONIC ROCKS R e e 3 T Sheep Creek Sicxl]  Metarhyolite - £ e ey 1 15,000 5 100 100 100 La.
SRy ' 3 Al ~
Rocks of Nixon Flysch and rocks 2 do LRSI i e e SR R e D A SR S S e N 20 N 30 100 <200
Yukon-T: Flysch and Telantu Ohio Creek area Flysch and unknown ter- Fork ofyunknown ter- Tectonic 2 ---do 81Cx14  Black schist = S I T Sl N 1 N 50 100 200
ukon-lanana yach an superterrane ¢ . s woak affini affini ) 4 do sc-1 Arsenopyrite, galena, and sphalerite—--———————————— Kuroko massive sulfide N 7 >10,000 200 2,000 >10,000 6 Bi AA, 2,000 Ba, >100 Cd AA, 76 Sb AA, >1,000 Sn.
terrane associated rocks (Wrangellia terrane) (Chulitna district) associated rocks rane affinity terrane rane affinity melanges 5 Chute Creek gickie. ooflliiliea - omme i e T s SeAE e e T N N N 5 30 <200
A A A A PR sl TR ; ; i
Is A N - ge ety — i r Al 6 Snow Mountain Gulch SMG-1 Massive galena and sphalerite ==z~ Kuroko massive sulfide N 150 500 500 >20,000 >10,000 1,000 Mn, 150 Sb, 15 Sn.
Rocks Rocks 7 Red Mountain HE1074R  Massive pyrite P T R N 3 502 500 150 10,000 10 Sb.
north of  south of DC-10  Massive galena and sphalerite do---- N 200 200 1,000 >20,000 >10,000 28 Bi AA, 200 cd, 7 Mo, >1,000 Sb AA, 20 Sn.
Hines Hines Creek 8 Fox Creek Chie SRR Tl s e e s L R I S P PN e e N N N 30 70 200 100 La.
Creek fault fault 9 Dora Peak HE1072R  Pyritic schist B — 0.75 N 90 5 <10 50 54 Sb.
10 Moody Creek Pass HE1069R  Pyritic schist o N N 1,500 200 20 230 300 Sb.
L d 5 ) b0 § Healy Creek HE1070R  Pyritic schist containing sphalerite — N N 20 1,000 20 10,000 37 Cd.
Late ate an K r Earl HC-1 Quartz mica shist--——--—-——mommmm oo N N N <5 10 65AA
Kvb Kva Crotaceons Kgr Early Kgrt Lé:ZI:CGEOaUSy Kmn 12 Anderson Mountain HE1068R  Massive pyrrhotite--- ——— Kuroko massive sulfide 0.15 2 1,700 200 100 780 30 Sb.
Cretaceous — ? Kms Late and (or) CRETACEOUS AM-1 Quartz vein containing arsenopyrite St S SRR T p <.05 2 3,000 7 N 30AA 20 Sb.
msl| 9:) Eaﬂy AM-2 Chalcopyrite and arsenopyrite in micaeous quartzite---—--——————————-mmmm—___. N 7 >2,000AA 2,000 20 30AA 25 Bi AA,170 Sb AA, 150 V.
> Cj/ nl Cretaceous o AM-3 Massive galena, sphalerite, and chalcopyrite------- Kuroko massive sulfide N 100 1,400AA 15,000 3,000 >10,000 >100 Ccd AA, 220 Bi AA, 15 Mo, 200 Sb, 50 Sn.
Earl ¢ Early KJfI Late Cretaceous mno | 13 Virginia Creek ve-1 Mareive pyrite and sphalerit a N 15 300 5,000 700 >10,000 >100 cd AA, 1000 Ba, 68 Bi AA , 140 Sb AA.
i Cretaceous to Late Jurassic Early Cretaceous ve-2 Massive pyrite, sphalerite, galena, and barite-—------- do N 50 <200 2,000 1,500 >10,000 >100 cd AA, >5000 Ba, 120 Bi AA, 150 Sb.
Cretaceous Earl eta KJf
KJf KJfk || KJcg v Jgb Late KJa A Liate and Lato Jirassic 14 Kansas Creek HE1077R  Pyritic sericite schist Hacis = P TR 5 2,000 <5 150 300 700 B, 30 Bi.
and Late |KJum Cretaceot}s Jurassic : PR JURASSIC 15 do- 81Cx2la  Stibnite vedn-—--——-mommmmmmmeee Simple Sb-------—---- 0.2 N 1,500 200 300 700 >10,000 Sb.
Jurassic or Jurassic Jurassic | jg4q urassic J 81Cx2lb  Quartz vein containing fine pyrite--- e == Ao a1 te N 300 150 700
Unconformity i Unconformity 16 Glory Creek HE1073R  Stibnite-galena vein -——= Polymetallic vein 48 50 10,000 150 20,000 10,000 10,000 Sb,53 Bi, 200 cd.
L—?2 Earl Tﬂasﬁc(?) 5 3 % West Fork WF-1 Massive galena, sphalerite, and arsenopyrite do N 70 1,000 2,000 5,000 >10,000 44 Bi AA, >100 Cd AA, >10,000 Sb AA.
ke Late JE i Rkeg e L MESOZOIC 18 Cirque C-3  Massive sphalerite and galena 2l do E L 50 500 1,500 2,000 >10,000 36 Bi AA, 10 Mo, 70 Sb AA.
Triassic rs Jurassic Triassic ®bd 19 Carlo Creek 80Cx120  Tertiary volcanic rocks—--—- S - N - 70 100 N
Fault Late R®r Latg binte 20 Sec 31, T15S, R3W  80Cx121 Tertiary volcanic rocks---- - 2 15 == 20 10 N
Late ®Ib Triassic Triassic _a ; 21 Yanert Glacier 80Cx122 Pytthotite:pyrite skarn----—-=-—————ee—o e - 3 - 500 10 N >5,000 Ba, 50 Mo.
kes Triassic ®en Late : \ Triassic 22 Reindeer Hills HE1066R  iron-stained argillite----- 3 s -—— 0.4 2 N 500 <10 80
5 Triassic lJnconfornuty 23 Pyramid Peak 80Cx103 Iron-stained graphitic quartzite - - 5 - 100 70 200 3,000 Ba, 10 Mo.
Unconformity Eaiil }TR[ASS[C AND 24 ~=mo= 80Cx104 Propylitized granodiorite - —_— - N - N 70 200
— Late and (or) . TRIASSIC(?) 25 West Fork Glacier  79Cq50  Graphitic phyllite -— -- 2 - 150 100 N 300 B, 2000 Ba,10 Sn.
R g ! 26 West Fort Glacier 79Cq45 Copper-stained gossan ---Polymetallic replacement (?) <.05 1 -->20,000 15 500 150 cd.
&n M!ddl,e i 27 Sec 19, T16S, R2E 80Cx109C Tourmalinized quartzite---- —— —_—— = 200 - <5 70 N >2,000 B.
§ Triassic 28 Sec 30, T16S, R3E = BOCKIOE Tldn-stained 8Hear Zone~——————-———— oo =L 10 500 200 10 500 >5,000 Mn,100 Ni, 10 Mo.
Unconformity EPs 29  Susitna Glacier 80Cy82  Graphitic quartzite g = 2 Sl ang 30 N
30 Ohio Creek 81Cx4 Iron-stained granitic rocks et et b N 1 N 30 70 N 50 Sn.
Middle Triassic I J 31 do 81Cx5 Tourmaline greisen---————--coommmmmmmm Sn greisen--—--------- N 500 10,000 2,000 2,000 7,000 >1,000 Sn, >2000 B, 100 Bi, 300 cd, 100 Sb.
RPmM to Late Middle Triassic PERMIAN 32 Golden Zone 81Cx1 Breccia containing sulfides --Polymetallic vein and breccia 3 200 2,000 2,000 70 <200 500 B, 200 Sb, 10 Sn.
Pennsylvanian(?) to Pennsylvanian 33  Antimony Creek 81Cx10  Stibnite vein == = Simple Sb-------—----- 0.55 N 700 30 150 200 >10,000 Sb.
34 Sec 5, T21S, R4W 81Cx13 Quartz vein in black phyllite - - 0.05 2 N 30 30 200
| 35 Honolulu Creek 81Cx12 Veins in altered granitic rocks--------- - N 150 1,500 500 1,000 100 100 Sb, 100 Sn.
PPv Early Permian(?) 36 do 5 81Cx11  Veins in altered granitic Tocks T R R b N 1 N 30 5 100 100 Sb, 20 Sn.
and Pennsylvanian s PENNSYLVANIAN 37 Sec 18, T20S, R4W  80Cx113  Carbonate alteration in felsic volcanics N 1 s <5 50 N
38 Sec 23, T21s, RlW 80Cx111 Disseminated pyrite in metagraywacke - - i 8 -- 200 10 N 3,000 Ba, 30 Mo.
: Early Triassic MISSIS SIPPIAN 39 Sec 16, T21S, RIW 79Cq33  Pyrite-sericite alteration in phyllite-- e <.5 - 150 N N 50 Mo.
et v Y
2 Early Mississippian RDv to Lato Diionian 79Cq38  Strong pyrite veinlets in phyllite e 1 e 20 N N 500 Mo.
Dmf 40 Timberline mine 79Cql Quartz vein with strong iron stain-----—---——-—--——- Low-sulfide Au-quartz vein 0.75 2 - 50 10 N 10 Mo.
79Cqg5 Quartz-pyrite vein in metasedimentary rock do-~--— 0.95 2 -— 70 20 N 20 Mo.
Dm Late 41 Valdez Creek 79Cqg6 Quartz-calcite vein in phyllite------ - do—————— N <58 - 15 <10 N
9 Devonian(?) 42 Lucky Top 79Cq9 Quartz-siderite vein in phyllite--—--- do---- = <.05 <.5 - <5 20 N
MDt D 43 Black Creek 79Cql0 Carbonate alteration in phyllite----- do---- -0.15 N =k 200 10 N
mb Dy - Late Devonian DEVONIAN AND 44 Pass Lake 79Cql2  Disseminated pyrite in diorite BT —— N N - 150 20 N
DEVONIAN(?) r PALEOZOIC 45 Denali copper mine  79Cql6  Thinly laminated chalcopyrite = Basaltic copper-------- 0.05 50 -- >20,000 30 2,000 500 Cd, 150 Co, 20 Mo, 100 Ni.
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TABLE 2. Criteria used to delineate tracts and assess mineral resources in the Healy quadrangle, Alaska
[Elements are gold, Au; chromium, Cr; manganese, Mn; antimony, Sb; arsenic, As; barium, Ba; beryllium, Be; bismuth, Bi; boron, B; copper, Cu; iron, Fe; lithium, Li; lead, Pb; molybdenum, Mo;
nickel, Ni; niobium, Nb; rare-earth elements, REE; thorium, Th; tin, Sn; tungsten, W; zinc, Zul
’ s
r
Tract Undiscovered Description Rock unit(s) Examples of Aeromagnetic Geochemical anomalies and minir:]is tn st e:{.
deposit of deposit and structures deposit type anomalies sediments in the tract. ( ) indicates weakly
: types type permissive in Healy anomalous
;5 o ) LY for deposit quadrangle Elements in Minerals in Elements in
; o i f4 i : i RA YM LS Lype oncentrate concentrate sediment
- B g Capps, S.R., 1912, The Bonnifield region, Alaska: U.S. Geological Survey c
P “""‘??ﬂ Bulletin 501, 64 p. MINE L RESOURCE S BO Talkeetna superterrane samples samples samples
A ( Ezm‘ tl (includes Wrangellia terrane) .
YA Y ﬁ; - ; : " y
@ 4 1919, Mineral resources of the Chulitna region: U.S. Geological Survey iy A It i B. Ba
tﬁ\\‘ ’ i e : : Mine 1 Kuroko massive Cu + Zn + Pb-bearing Dmf-Felsic metavolcanic Prospects at None diagnostic Ag, As, Au, rsenopyrite Ag, B, ’
R e Bulletin 692, p. 207-232. RVS Metavolcanic, metavolcaniclastic, and subordinate sulttlen (conct adasive sulfide Focks. cunkine from thyolite gheap Cresk. (1oe 4), Bi, Cu, Mo, Barite Cu, Mo,
¥ : : : met_asedlmentary rocks (Lat.e Trias§lc; late Norian)-- includes tracts la lenses in inter- to dacite. Anderson Mountain Pb, W, 7n, Chalcopyrite Pb, Zn.
1940, Geology of the Alaska Railroad region: U.S. Geological Survey x Prospect and mineral occurrence Marine basalt, tuff, slate, and diabase sills. and 1b below). mediate to felsic Dmb-Metabasalt and subordinate (loc 12), (Fe). Galena
Bulletin 907, 201 p. marine volcanic metasedimentary rocks. Red Mountain (loc 7), Sphalerite
ks. MDt -] lcani d meta- and others.
Clark, A.L., and Cobb, E.H., 1972, Metallic mineral resources map of the Healy RCn Chitistone and Nizina Limestones, undivided (Late EOSkS SRiAYalomntc e
P Pl ki
% = ¢ ) acer workings Triassic: early Norian and late Karnian) volcaniclastic rocks, both
quadrangle Alaska: U.S. Geological Survey Miscellaneous Field Studies Map ’ n felsic and mafic in composition
MF-394 v s
1 and subordinate black peltic
° Sample locality-- See table 1 .E Nikolai Greenstone (Late and (or) Middle Triassic)-- schThE ‘and matblal B
1986ad, DesMc.npnlved mode.l of dpolly.met'jlshccve11ns', %gox, D.g.lin:.&rl\%g;. n Mainly subaerial flows of amygdaloidal basalt Pzp p-Pelitic and quartzose schist
T218 | E.Aizs Bl CATEra s CePOSLL mocets: <S¢ BROX0RICAL SUrvey BulleLin : contains local interbeds of chlorite
: - ; schist that suggest tuffs or flows.
Kj‘ﬂ\ o . ; ' Mineral-resource tract--See table 2 ®Pm Metase:imentary rocksi segue;fe (Mid_dllie Tr!asslc
) .1986b' PRBCELPEL S mcfdel ot basalFu: Gogme deposits, o Co.x. Pl ani 3 o at_e Penn,sylvan an?)--Black ar_gll te, thin beds.c‘f la Polymetallic Quartz-carbonate Fault zone in Kansas Creek Simple Sb veins in None diagnostic--—- Ag, As, Au, Arsenopyrite Ag, As, Au,
gt?%:iin [1)6;3 :dsi'ao Mineral deposit models: U.S. Geological Survey volcanic breccia and sandstone, and limestone overlain by et SeInEE b Deposits are probably related Kansas Creek, Bt’ Cu, Mo, g-:”ite :a, g;, :
g ki ' thin-bedded chert. Sills and dikes of gabbro metal sulfides to small intrusions of Tertiary polymetallic Pb, W, Zn. alcopyrite o, Pb, Zn.
Area of placer gold resources-- = h . ins in Glor Galena
Cox, D.P. and Singer, D.A., eds., 1986, Mineral deposits models: sy H, f,) H hil;h poteitial' L, low potential Andesitic volcanic rocks (Early Permian? and §§§Z§§diﬁirﬁﬁ‘i§ns. e ‘(,Iie:k (locs. };5 and Gold
i e kil e e g 4 PPy Pennsylvanian)--Volcanic flows and breccias 16) Scheelite
3 .
i Sphalerite
Csejtey, Bela, Jr., Mullen, M.W., Cox, D.P., Gilbert, W.G., Yeend, W.E., probably marine s‘c)ibnite
Smith, T.E., Wahrhafting, Clyde, Craddock, Campbell, Brewer, W.M.,
T28 Sherwood, K.W., Hickman, R.G., Stricker, G.D., St. Aubin, D.R., and Goerz, PLUTONIC ROCKS Ritoko massive P e e Dib=Metahaaslt Anderson Mountain None diagnostic-—-- Same
D.J., III, 1986, Geology and geochronology of the Healy quadrangle, s : 1fides Pzp p-Pelitic ;nd quartzose (loc. 12).
ig y Alaska: U.S. Geological Survey Open-File Report 86-396, &4 sheets, scale Kgr Granitic rocks (Late and (or) Early Cretaceous)-- 3 oy sghzst
& AT 63°00’ 1:250,000, 92 p. Mainly tonalite, quartz diorite, and granodiorite
63000 LSS/ T C 7 147°00° DESCRIPTION OF MAP UNITS generslly well foliated ’ : SRl e e A St
150°00" & ta R12W P e e MU M e DA ks b lckien: SETD e e e 1 1b Sn greisen--------- Disseminated cas- Kgrt-Tourmaline-bearing granite None known-———=—====== aint magnetic » As, Mo, py » Mo, Zn,
fﬁ jtey, y Jr., s MW s D.P., s GiDey press, Tourmaline-bearing granite (Late or Early Cretaceous) siterite and Sn and granodiorite. low permissive Pb, Sn, W, Barite (B), (Ba).
” 4 Geology and geochronology of the Healy quadrangle, south-central Alaska: ALL AREAS OF QUADRANGLE Kgrt Stocbuety velalete for biuriedi non~ Zn. Cassiterite
B f 1. §. Geolomical S 1956 Geology from Csejtey and others (in press) U.S. Geological Survey Miscellaneous Investigation Series Map I-1961, MENTARY AND VOLCANIC ROCKS 1 geatisentaed magnetic intru- Fluosite
ase from U. S. Geological Survey, . o scale 1:250,000, 2 sheets. SEDI Ultramafic rocks (Early Cretaceous or Jurassic)-- Gal
i jecti Manuscript approved for publication, i KJum . (Early Cret J ) granite. sion. alena
Universal Transverse Mercator Projection Plagioclase-bearing peridotite Scheelite
SCALE 1:250 000 August 9, 1988 Hawley, C.C, and Clark, A.L., 1974, Geology and mineral deposits of the Upper Q Surficial deposits (Quaternary) Polymetallic veins T L e Fault zone in Kansas Creek==————-— None known-———====— None diagnostic----
5 5 10 15 20 MILES Chulitna district, Alaska: U.S. Geological Survey Professional Paper 758- S Alkali bb (l,t J ic)
[ ——— - 1 2 By 47 ps all gabbro (Late Jurassic ot ive 1 e L L huartzose - fofe kaowne st i ol
: i roko massive See above====—====== Pzp p-Pelitic and quartzose None known None diagnostic
e BT \ Thd Hornblende dacite (Pliocene) Jgb e SoRTaE.
5 5 10 15 20 25 3]°K'L°METEHS TS > Hawley, C.C., Meier, A.L., and Miller, R.L., 1968, Geochemical investigation 9
H T = —_— s 2 2
s A QUADRANGLE LOCATION at Antimony Creek antimony prospect, northern Talkeetna Mountains, Dm Metagabbro (Late Devonian?) 9 e O 1 T6roh adhah R ERR ct: rocks, Bat kst bai Abindan t2anall A A e &eaenopyrite e tas
S——_— Alaska: U.S. Geological Survey open-file report [68-123], 8 p. Tn Nenana Gravel (Pliocene and Miocene)-- g includes tracts siterite and Sn dominantly granodiorite, on Ohio (locs. 30, positive anomalies Bi, Cu, Mo, Barite B, Ba, Pb,
NATIONAL GEODETIC VERTICAL DATUM OF 1929 3 : i ShbE. Sreabasi E . e o Poorly consolidated conglomerate and sandstone 2a, b, and c below). stockwork veinlets 57 to 60 Ma, contain 31) and Coal Creek between Jack River Pb, Sn, W, Cassiterite ?n,)Zn,i e
QeBLInE, - fetiey ’ TasCE G ilness. . - OraUITences SN IRNELIOn HSEAS in greisenized little or no hornblende, the 1 km south of and Honolulu Creek Zn, (Sb). Chalcopyrite Cu) coinciden
PRESACSE T LR IR o M BRGNS0 Coal-bearing rocks (Miocene to Eocene)-- SOUTHWESTERN AND WEST-CENTRAL AREAS OF QUADRANGLE granite. "McKinley series" of Lanphere Healy quadrangle. suggest intrusive Galena with Li, Be, Wb,
Tcb s ; st it and Reed (1985). granites. Gold REE and Th ano-
King, H.D., Light, T.D., and O'Leary, R.M., in press, Distribution of selected Mamlydmllitsu?ne and shale with subbituminous SEDIMENTARY AND VOLCANIC ROCKS Sehoelite nalies: detived
elements in stream-sediment samples from a reconnaissance geochemical coal an gnite . . . . Sphalerite from granites.
survey of the Healy quadrangle, Alaska: U.S. Geological Survey 9 9 Ohio Creek area (ChUhtna dlStl‘lCt)
; ; : Sedimentary rocks (Miocene? to Paleocene?)--
Miscellaneous Field Studies Map MF-2058-_ , scale 1:250,000. Ts AR - aclidated shale. sandstone P Earl Sn skarp=----------  Cassiterite and Tgr-Same as above None known -- - - B e
KUROKO MASSIVE SULFIDE DEPOSITS No tonnage estimate is available for the deposit The Chulitna mining Low-sulfide gold-quartz deposits are also found along the south side ot Although small amounts of gold have been found on Shotgun Creek and other . o i Y POory i £ Kda Argillite, chert, sandstone, an mestone (Early scheelite in T cs-Carbonaceous sequence of
INTRODUCTION o gcom ok AL it o T e SO e o S Valdke Crack in o eseterly-trenting bede Cloes, 41-43); BEieh (ABEL) Cucawd streams in the southwest part of the quadrangle, by far the bulk of placer Lanphere and Reed, B.L., 1985, The McKinley sequence of granitic rocks: A key siltstone, and conglomerate Cretaceous and Late Jurassic) calc=sil icate intercalated calcareous shale,
Kuroko deposits (reviewed by Singer, 1986) occur with marine volcanic Mesozoic cla;iic sedimentary rocks. These veiJi g;ng;in arsenopyrite, pyrite that individual veins in this belt strike N. 80° W. and N. 50° to 80° E. in a gold mined in the quadrangle has come from the Valdez Creek area near the element in the accretionary history of southern Alaska: Journal replacement of argillite, sandstone, siltstone,
. ; 3 5 1 ] ; <
This report, as part of the Alaska Mineral Resource Assessment Program rocks of intermediate to felsic composition in many parts of the world. They and quartz and lesser amounts of pyrrhotite, chalcopyrite, sphalerite: galena, conjugate relation, and that left lateral movement on the northwest-striking southeast corner of the quadrangle. Gold was discovered here on August 15, Geophysical Research, v. 90, p. 11,413-11,430. Volcanic rocks (Oligocene to Paleocene)-- Red and brown sedimentary rocks and basalt(ﬁhniy limestone near and argillaceous limestone.
(QMRAP), assesses the lode metalliferous mineral resources of the Healy 1° by are composed of stratiform lenses and layers of massive pyrite, chalcopyrite, and stibnite. Although many of these veins contain signficant values in gold fissures caused dilation on the northeast-striking fissures. The .belt follows 1903, by Peter Monahan, J.S. Smith, J.M. Johnson, and J.C. Clarkson. Valdez , 1 " 3 i - ] ) lasti ks A dcbsnionn Jirs Jurassic and Late Triassic)--Red sandstone, siltstone, granite contacts. Includes numerous dikes and
3" quadrangle, Alaska, on the basis of deposit types that occur or may occur and, locally, sphalerite and galena. d sil d of ducti £ th , vailable AL the Clot a zone of greenschist-—facies metamorphic rocks that lie between the Talkeetna Creek was named after the town of Valdez from which these enterprising Light, T.D., King, H.D., and Sutley, S.J., in press, Distribution of selected Flows, pyroclastic rocks, and subvolcanic conglomerate, and basalt overlain by brown sandstone sills of gabbro and diabase.
W T O O T e T TG UTeT Sasthves : : C il el o, 0 Saetes mentts veine v wuch ss A0 S SRSk e thraet Esule wo Wghe ‘4eAde BREEREIic Tacke to the mickh: -TEASL H-NSs individuals had embarked on their prospecting tour. Much of the early elements  in’ heavy-mineral-concentrate samples from a reconnaissance Tvv intrusions--Subaerial volcanic rocks and subordinate dgiltsto J
prospec . , Severa u Z veins as mu cm i * 2 - . et A : i . i . . . s : and s ne e a e i
the placer gold resources of the quadrangle. Two occurrences in the Healy quadrangle are classified as kuroko-type pesisin s gk e zoqnes rich 15 stEewspyeite S geiiie W delineated as permissive for low-sulfide gold-quartz veins on the basis of production came from the immediate vicinity of the village of Denali, and as geochemical survey of the Healy quadrangle, Alaska: U.S. Geological dikes ranging in composition from basalt to rhyolite Sn replacement----- Cassiterite and T cs-Same as above-—-—-—=—===-=-== None knownm========== s;mememememmmecmeeen e
d it At Red Mountain (loc. 7), massive sulfide layers are exposed on the i ¥ : ; e 3 i : e many as 150 separate mines produced placer gold. Most of the original mining Survey Miscellaneous Field Studies Map MF-2058-_, scale 1:250,000. L Triassic: Norian? pyrrhotite in
Mines, prospects; and mineral occurrences in the quadrangle are described feF’Os:L s.f e1 . . ’ . - . gh weniia Chain o younger veinlets of sphalerite, galena, and fine-grained stibnite. Cretaceous greenschist-facies metagraywacke and Tertiary granitic plutons. wks "dbde with pick; ‘shovel, smf sluice. bex Erem Valdes Cresk Bydrautic -E]b Limestone and basalt sequence (Late Triassic; Norian?) EabiAe varlacensit
t= . L . lanks of a syncline in felsic metavolcanic rocks o e Mystic Cree ember 3 s . ; ) ’ . Y y ; & ;i : =
below, and the geochemical signature of mineralized and altered rocks from YRS : s s somie el G : s Tract 4a is considered more favorable for deposits because of the presence of mining and "booming” were methods adopted when adequate water was available Light, T.D., Tripp, R.B., and King, H.D., 1987, Stream-sediment geochemistry . Felsic subvolcanic intrusive rocks-Mainly dikes Bodias 1y liuestone
thase and other localities ace shown in. table i Trants. whioh are delinasted of the Totatlanika Schist. The 1lay conta abu Py 5 Tracts la and 2b were delineated by the distribution of the prospects gold mines and prospects and gold anomalies in stream sediments (King and 4 3 ) ) s : : of two mineral provinces in the Healy quadrangle, Alaska, in Elliot, Ivor Tv|m of fivolite and dacite
g g gl v occurrence'of - o'r atea. dasnit, Liide amounts of sphalerite, galena, and chalcopyrite. The deposits are estimated described above and by stream-sediment samples anomalous in silver, arsenic, others, in press). Because of the high level of past exploration for gold in g;omT19l3 toCIhQZA.lDur;ngl;;;s I;e;:.odi.m:.nl.ng. was active d:.n th:harea.x :nown a; ni- Dowk, Biee i Sibbvacion ih the N(;rth Ame'ric_an Cord:{llera' y _E Red beds (Late Triassic)--Red sandstone, siltstone,
” : 5 ; 5 to contain 1.12 million tonnes of ore of 0.15 percent copper, 2.5 percent . i . . & " i : it e lammany annel. n » Nydraulic mining commenced on € rich grave ey » =8 1 : 2 . "
These tracts are based mainly on geology ('CSEJtey and othexjs. 1986; in Press), tead, 7.9 peresnt sime. -BAh it (grams/tonne)psilver, afnd '1.9 o/t ‘gith E:id.fﬂszgs:;; ]%iz:d,thzlnsécuarr:ie,nclozz}lly(;l a;nei:.anlol?; av‘:_nzlSmu:h;)rof;::ea:::cz: th;s aniza. we :sszﬁzn::lgh:t St(:opeorrcemn;recrzjanr;ciesct(::,z;tregnze;2:;:;:0‘;:;5: id:p(;}s\;s on the south side of Valdez Creek. In 1931, about 15 placer mines at Denali Association of Exploration Geochemists, Annual Meeting, Vancouver, B.C., Tolt Mafic subvolcanic intrusive rocks--Mainly dikes i and conglomerate o
gigChemlsFl‘y (ng?)"i andd osb:::’b:is;: ﬁ;ngmianldra§th§::<;siltns p:::s;ocf:zlrir;n::g (Nokleberg and others, 1987). At Anderson Mountain (loc. 12), massive sulfide probably permissive for this depositP t};pe, but :i.nsuf'ficient evidence was ::eaa Nir?:tr;epercent of these deposits would have a tonnage of 1,000 tonnes and seven more along Valdez Creek were in operation (Ross, 1933). 1986, Proceedings, p. 126-131. Vi of basalt and subordinate andesite : : 4 : i v <
others, in press), an istri : . : oo, and"is0: parcent. would havs a tonnegs OF 30,000  tonnesc OB mOTen | . i i R e e e e o o e -1 1~ ot | a0 e e .| e R Ty B e B SR s piipapaidt, 0L T R e L L~  ‘Soe dhove-~- e e i ame as ame as trac ame
(Capps’ 1919p 1940; Clark and Cobb, 1972). The map also shows the areas of layers in metamorphosed felsic tuff and calcareous clastic rocks of available for delinestion. No estimate of number of undiscovered deposits was or more, and 50 percent would have a tonnage of 30,000 tonnes or more. Maddren, K0y, 1318, Dold plscers near the Nensis coal Sisidy U.5. Geological EDv Volcanogenic and sedimentary rocks (Early Triassic Indicates Sn greisen: See above See abov O?lo Cte;o & g feortm ooty iy
placer‘ pors e t'ay s I gl e sl it Precambrian(?) and Paleozoic age contain pyrite, chalcopyrite, galena, made. Typically this deposit type tends to be less than 200,000 tonnes in Median gold grades expected would be 16 ppm (Bliss, 1986). The Timberline GEOLOGY Sur\:'ey b e gy o Tiv Fhi‘/ilqﬁlle andlvolcanic l‘OétkS (Eoc%nei‘i’)-- to Late Devonian)--Tuffaceous chert, mudstone, and :reas :hat Inoz:;as ? 5 . P 2
L X . s : sphalerite, enargite, and arsenopyrite. The layers have irregular footwalls ge s 1 . 5 . H ; L8 AL o ainly conglomerate, sandstone, and silt- basalt cia: sch-like graywacke and mudstone: ave strong
d(;l:me:te 92Ch ;racc areds:own L il Ftord som;hdepou:.tyges, ist:.maf_(ce: and domal ;ulfide acc'umulations at the top. Footwall alteration and stockwork LR deposit is mot dncluded in this estimate Several types of placer gold deposits are present within the Healy e EM.. 3 3o D.A.. 1977. Mi 1 £ the MeCareh stone and agfew thin f,lows ofbas,altic hnizlst:‘::c - ﬂy gray ¢ geochemical marked 2a,
of number of undiscovered deposits are presented. ese estimates along wi : ? . } . ; d £ £ th d : cKevett, E.M., Jr., and Singer, D.A., , Mineral resources o e McCarthy ; e N SSIrerire
¥ A 4 % 3 mineralization is absent (Nokleberg and others, in press). Volcanogenic quadrangle. Modern stream gravels have accounte or most of the production, v £ ; Sy
to?ye_:g?jgggggrfjggftgip:?}}fhggssli"bl‘i“npﬂf:‘j‘m5}_25350‘,‘}2,33‘,’ “Ei;()eiladle Li]leou':Zi' massive sulfide mineralization also occurs at Sheep Creek, Snow Mountain = however, buried Pleistocene channel gravel in the Valdez Creek area yielded quadrangle, Alaska: U.S. Geological Survey Miscellaneous Field Studies andesite Dsb Serpentinite, basalt, chert, and gabbro (Late Devonian) ;nd gl‘;orite
of the Healy quadrangle. vuicn, nealy Creek, Virgima creek, West rork Litcie Delta River, and the IMPLE ANTIMONY DEPOSITS considerable placer gold and probably still represents a moderate unmined Map MF-773C, scale 1:250,000, 2 sheets. Cantwell Formation (Paleocene)-- 211!1 n el
Cirque prospect (locs. 4, 6, 11, 13, 17, and 18, respectively). The extent of : resource here. Of lesser importance are alluvial bench gravel deposits : stream sediments.
SUMMARY OF GEOLOGCY mineralization at these localities is not well known, and no resource In general, simple :ntimony deposits goﬁ?rise Stibnlt?BIGI“S. i:d;v and BASALTIC COPPER DEPOSITS present along some of the modern streams and rivers and Tertiary gravels of Menz;e, W.D...ancheedB :.L..dIZfG, Graiannddtonnifg moieiiof Sn grzlien 11:V Volcanic rocks subunit--Flows of andesite, basalt, Flysch and associated rocks : . . e g A p s PR p S I
estimates are available. disseminations in or adjacent to sheare ault zones iss an rris, ; ; large volume, but low unit value. eposits, in Cox, D.P. an inger, D.A. eds., Minera eposit models: . . . : 2b Polymetallic Chalcopyrite an TKgr-Small stocks o orite, jolden Zone depos » » Au, s As, s
The Heal T E T W TR Ay G gy S TSy £ diment 1986). These deposits are mineralogically simple, and stibnite is the only The term basaltic copper (Cox, 1986b) refers to a diverse group of copper v U.S. Geological Survey Bulletin 1693, p. 71. rhyolite, and dacite and pyroclastic felsic rocks F L Cret to Late J ic) pipes and arsenopyrite andesite, quartz diorite, (loc. 32) and other Cu, Pb, Sb, Barite Ba, Cu,
T ol P e o s e s L i o Areas permissive for undiscovered kuroko deposits are tracts 1 and 6 (see megascopically visible mineral. deposite sulitad 1V A0k Aequenaes OF BeSEL:- TGRSR R FEOR dicaeiiasked VALDEZ CREEK DISTRICT KJfl lysch sequence (Late Cretaceons fo Late Jurassic veins. in small pipes porphyry, rhyolite, rhyolite prospects in Chulitna Zn, (Sn). Cassiterite Ph.
Precambrian(?) topQua’ternary.p Fitty tive 'map s afe Shnu gon th: map) . The main criterion for delineation of thése tracts (table 2) is the . native coppe; in b.asalt: to strat1f.orm de;poutts ofkchaol‘.’corcl:.t.en 1‘:;h'5h:1?)sas::i Morris, H.T., 1986, Descriptive model of polymetallic replacement depositsl, in T Sedimentary rocks--Mainly conglomerate, san'dst.one, and veins. porphyry, and basalt. district. Ohio Creek gh;a.lcopyrite
1:250,000-scale geologic map of the quadrangle (Csejtey and others, 1986; in outcrop of marine volcanic rocks of felsic and intermediate composition and Simple antimony deposits are known at Kansas Creek (loc. 15) and at sandstone and massive copper ores in carbonate rocks overlying thic Placer gold has been mined from modern gravels within the flood plain and Cox, D.P. and Singer, D.A. eds., Mineral deposit models: U.S. Geological CS and shale and a few thin coal beds and volcanic flows and tuffs Crystal tuff, argillite, chert, graywacke, and (locs. 30, 31) alena
press). Much of the present geology of the quadrangle is the result of the their metamorphic equivalents. 1In tract 1 this delineation is reinforced by Antimony Creek (loc. 33). At Kansas Creek, a small deposu't of. stibnite th?t sequences, on benches adjacent to Valdez Creek and its tributaries, as well as from Survey Bulletin 1693, p. 99. J'Eta i ¢ ’e (Eats J,urassi:: to Late Triasslc") Gold
mid-Cretaceous collision and subsequent obduction of the northward-moving widespread stream-sediment anomalies in silver, gold, barium, copper, lead, forms a zone as much as 2 m in width occurs with quartz veins in metavolcanic fai et naa] uadrangle, a high-grade copper deposit at Pass Creek (loc Pleistocene alluvial gravel in buried channels (Tuck, 1938) The modern PLUTONIC ROCKS meston i Sn greisen---------  See tract 2a-=-—==-—-- Tgr-Same as dboVe~—m——meamsm——re gc::§1t§ie
P 2 A N . . . 2 - . . : . : o e
Talkeetna superterrane with and onto the Yukon-Tanana and Nixon Fork terranes and zinc (King and others, in press). In tract 6 a strong geochemical rocks. Joestlpg (1943) est1mat§d that 200 tons of'org is recoverable, but ; y Yy q By £ : e 1i mi is d loped gravels, most of which have been mined, are composed of boulders as much as 2 Mu111gan,'J.J.. Narfield, Rfs" and Yalds, RR.r 1967, fampling s gold COPPEY Granitic rocks (Oligocene to Paleocene)-- P
: s ; ; i signature is not present, but delineation is otherwise supported by the fact that hand sorting would be required to produce a shipping ore of 50 percent 45) is believed to be an example of this type. The Denali mine is develope . ; : e deposit, Golden Zone Mine, south-central Alaska: U.S. Bureau of Mines Tar Mainl . d diorite
of the ancient North American continent. During the accretionary process the i s : . ; ; ; Creak ; 4. of atibhite in dark-sra on the largest of several stratiform bodies of rythmically layered fine- m in diameter that consist of local types of bedrock: argillite, graywacke, i e Rebart g ainly granite and granodiorl Rocks of unknown terrane affinity 5 Poith Sodes ot & Dabstuhioliete sabpnnebin sh Hona Neaht L This ot
large flysch basin that separated the converging continents collapsed, but that the andesitic volcanic rocks of late Paleozoic age that underlie this S T Amieniy Coeeh (heuEsance. Je e g grained chalcopyrite, which are as much as 10 m thick and are interstratified phyllite, and diorite. 1In 1980, the coarse gold being mined from the gravels P S eRar = z irm Rtakt Tassive Ttered Lobb P iloaies chisatts
remnants of the flysch underlie considerable areas of the quadrangle. The tract compose the ‘losriipart ‘of ithe Wrangeliia torraneof itheislal ResEle sc}flstl: ) .explofatl_"" pits ‘:'hat extend N. 20° g, for about 10 m. Samples of Witk black phyllite.'tuff, and thin beds of limestone (Stevens 1971; Seraphim, in Valdez Creek was characterized as being of oatmeal-size fragments, very NoRten Wl Band T.K.. B H.C.. B B, L e b Al L A T Granitic and volcanic rocks, undivided (Oligocene Conglomerate and volcanic sandstone (Late Triassic; b e e :ite b i &% e daposits, 1€
late stages of this accretionary orogeny were accompanied by the intrusions of superterrane, Rocks of similar age and terrane association are known to stibnite-rich material contain 6 g/t gold (Hawley and others, 1968) A 4 £ th ikolai flattened and round edged. Colors of gold fragments varied from lemon yellow okle exrg. oJey un: tz?“' K., Berg, .C., Brew, .A., Grybec y Donald, grv Bors bet H ‘Ecg serpentine. s
. y 4 i its d i 1975). = The' deposits ‘lie at, or 'mear the upper conteet ot the N & = 4 Robinson, M.S Smith, T.E and Yeend, Warren, 1987, Significant to Paleocene)-- Border zone between granitic late Norian) present, would be
dominantly tonalitic plutons and subordinate mafic hypabyssal volcanic rocks contain kuroko deposits in many places in southeastern Alaska and Vancouver F ; L : S to rich golden brown, to reddish brown (iron stained) (Yeend, 1984) The o, Dy ith, Fakis 8 0y ’ 4 f 2 E
ypanpy ; ] : ! : i ; Greenstone, and the intercalated limestone beds contain Halobia similar to H. ’ ) . metallifer Tod d t d 1 dist £ £ Alaska u.s rocks and Terti volcanic rocks small relative to
and by extensive r al m ; Island (Thompson and Panteleyev, 1976 . 90-92). Simple antimony deposits are closely associated with polymetallic veins, g . S————— 5 — buried el ; : itferous ode eposits an placer istric o ’ S ary
¥ egion, etamorphism. P ¥ » P P&y superba, whose age range is late Karnian to early Norian (N.J. Silberling, Tammany Channel was originally mined by tunneling. The bulk of the Pablesi ol Survey BalTa 786 1.2-kn flight-line
1 : : u . oL = .
. 4 . ; ;ndi thus, tracts la and 2b can be considered favorable for both of them. _Lwtitten S, . 15001, Basn caihe s56 perk of the licsietiile tukrait ot e gold was obtained from the lower 2 m of gravel, although fine gold was found g y Granitic and hypabyssal intrusive rocks Nixon Fork terrane
Postorogenic rocks comprise subordinate amounts of Late Cretaceous, We estimate that there is a 90 percent chance that one or more, a 50 ault zonmes in tract 2 are also favorable for their occurrence. Not enough DA Paais saderterisia throughout the alluvial section. The channel where mined is a gorge 45 to 60 TKgr (Paleocene? and Late Cretaceous)-- hotitesh i 1 ket e ent i e Ag, Ba
possibly early Tertiary plutonic and hypabyssal volcanic rocks, extensive percent chance that two or more, and a 10 percent chance that four or more information is available to delineate a broader permissive area or to estimate P F m deep and at least 90 m across at the top. The upper part of the channel and Reed, B.L., 1977, Disseminated tin occurrences near Coal Creek, Talkeetna : ikl 3 Cu skarn-----------  Chalcopyrite in Tgr-Epizonal to :ypabyiial = Pylr(r otite-bearing F:\io;al?lehmagnet c i; P{) ;1’. B;ﬂtepy ] Mé P‘;
Paleocene to Holocene terrestrial sedimentary rocks, and substantial amounts undiscovered deposits of the kuroko type occur in the Healy quadrangle. These the number of undiscovered deposits. The mineralogy of the deposit is simple: chalcopyrite predominantes as the surrounding bedrock bench is mantled with a blanket of glacial drift as Mountains D-6 quadrangle, Alaska: U.S. Geological Survey Open-File Report Mainly granodiorite DOs Sedimentary rocks sequence (Middle Devon!an to <:al§-silicatef Tsranfs)diorite :nvetonﬂ te (38 Ma). 3 arntogork EgR:‘;meegr::;?rs Zn, (s;) P o SR Zn: (A;)
of Paleocene to Oligocene subaerial and hypabyssal felsic to mafic volcanic undiscovered deposits are believed to have grades and tonnages consistent with Sy piks G extremely small grains separated from each other by carbonaceous phyllite; much as 23 m thick. As much as 15 m of the buried channel gravel may be gold- 78-77, 8 p. ()rdovlclan)-iBlack;a:gﬂlhe and siltstone, massive ;izezzz::nie:r e ml e L aner ‘ zear e Wes; (C& & ’w g A (A;). ’
. g g g A = . . . = ' s 5 & z 5 a 7 » )
rocks and a suite of dominantly felsic epizonal plutonic rocks of the same age the grade-tonnage mogel for kuroko deposits by Singer and Mosier (1986): 90 pyrite forms dispersed grains and framboidal clusters, and sphalerite and bearing FYeend, 1984). So~urce of the gold in Valdez Creek is most likely the o] ) ! ; 4 NORTHERN, EASTERN, AND SOUTH-CENTRAL AREAS OF QUADRANGLE |s” limestone (ls), thmly bedded limestone, and chert st iorite FarkLClacicr: ey Scheelite
range. The highly evolved and commonly tin-bearing granites of the McKinley percent of the deposits would have tonnages of 120,000 tonnes or more, and 50 : i ) - : traces of bornite are also present. Tonnage and grade of the Denali deposit low-sulfide gold-quartz veins that cut the Cretaceous graywacke deposits. 1986, Descriptive model of Sn greisen deposits, in Cox, D.P. and Singer, GUthueE ok itoe central Sphalerite
sequence of Lanphere and Reed (1985) are part of the early Tertiary granitic percent of the deposits would have tonnages of 1.5 million tonnes or more. Podiform chromite deposits (reviewed by Albers, 1986) are irregular < i MY idhad: Bt Buled bh talarciiion ieattibts Thtetnic bty D.A. eds., Mineral deposit models: U.S. Geological Survey Bulletin 1693, SEDIMENTARY AND VOLCANIC ROCKS contacts. ol c
suite in the Healy quadrangle. Median grades for kuroko deposits are 1.3 percent copper, 2 percent zinc, and masses of chromitite in the dunite and peridotite of ophiolite assemblages. gYC oL [eeenipun Lane e ’ i ‘ lized bod : tai 4 p. 70. Flysch and rocks of unknown terrane affinit of Yanert Glacier; cluster near
0.16 and 1.3 ppm gold and silver, respectively The Red Mountain deposit is They have not been discovered in the Healy quadrangle, but ultramafic rocks snd Sera§33m603975;,288 8;0 lzkely ;hﬂt tt: arge:t ml}l:e:ﬂ 1262 odyscon alni e Yukon-Tanana terrane Yy y near Dick Creek heads of
EooT il : : ke o " e : ; : s ; ; et n > ons ore that contain between 2 an ercen :
The Yukon-Tanana terrane mainly consists of clastic marine not included in this estimate because it is considered to be a discovered and permissive for their occurrence underlie parts of the Chulitna mining district cop;z:T y a - i Reed, B.L., and Lanphere, M.A., 1973, Alaska-Aleutian Range batholith: Rocks north of Hines Creek fault Figich sagiisits (Rarls Crotsceoss: ikl Lot Jimiasior- ;or;? of Z:“ert g:si:eag:eeks.
metasedimentar rocks and mafic and felsic metavolcanic rocks of evaluated deposit that has grades and tonnage consistent with the kuroko LN G moutuvest jcupper bl the andrangle. Ihkes vocks At Gstinpiied &s 1 include il the southernmost art of the Geochronology, chemistry, and relation to circum-Pacific plutonism: KJf Yy q arly ¢ n ork; northeas
4 B £ th £ th £ th K SRS quageacele . inciudes | only P Basaltic subvolcanic rocks (Late Cretaceous)-- Same rocks as unit KJf in eastern and southern parts corner of tract 2
) S : model. The Anderson Mountain occurrence is unevaluated and included in the tract 2c. ecause of the small size of the outcrop area of these rocks, we . ! . . R = e : : : : Geological Society of America Bulletin, v. 84 . 2583-2610. asaltic subvoicanic rocks ame 1oc. 1 1 southemn p. e
Precambrian(?) to Early Mississippian age and a thick sequence of Upper e StiaAEaAE dastvered & it estimate that there is less than a 10 percent chance that one or more podiform The rythmically layered ores of the Denali deposit are quite unlike any Bonnifield placer mining district. The headwaters of the Totatlanika River, ) » P P(Vt) ; S of auirarits eI
Triassic calcareous metasedimentary rocks. The Nixon Fork terrane comprises a SR gy chromite deposits that are consistent with the grade-tonnage model of Singer described in the literature; thus, classification of the  deposit is Moose Creek, Healy, Dry, and Portage Creeks have been mined for placer gold at ik i A bl PR Dk EA Mainly dike swarms q 8 Della River.
thick Ordovician to Middle Devonian sequence of marine .clastic, in part 4 h d la, difficult. Smith (1981) and Nokleberg and others (1987) classify the deposit various times during the 1last 80 years. Most of the deposits are stream * ’ vy ’ oWay ’ bl ’ i ks Basalt, diabase, and subordinate sedimentary rocks
calioasietn, RevARM e Bnckis, A Chirh sequence of sEiahtle metamorphgsed TIN GREISEN AND OTHER TIN DEPOSITS and Page (1986) occur in the Healy quadrangle 5. Baals. Eyte hasikd On Ltk SNSELALLG Stk Wafle. BXoae 14 i BEE A liints. GIEhotlin. gravel Besdhes ax mach s 7 & abovs the stresms have been resources map of the Talkeetna quadrangle, Alaska: U.S. Geological Survey MDt Totatlanika Schist (Early Mississippian to E ’Rbd (l:ate Trias,slc' Karhiss wnd Norisn) y Pl o L O siiiiace
marine clastic and mafic volcanic rocks of Pennsylvanian to Late Triassic age According to Reed's (1986) general model, tin greisen deposits contain BASE-METAL SKARN AND REPLACEMENT DEPOSITS environment and on its stratiform nature. Denali differs from the Besshi mined. Heavy minerals in addition to gold are scheelite, cinnabar, casserite, Kiepsiiamecun. FRele Stunles Nap-SE~070-0; Sosle 11 250,000, Middle Devonlan)--Carbonace:us‘slate, phylhteil : :e;']‘.l:c:ment o e tien of at West Fork
i i i i i i 4 o in i i > d th 1i latinum-gold metals (Maddren, 1918). Capps (1912) pointed out that the ist: uartz-orthoclase-sericite schist F 2
irsneSp?ftallile];ytnzsso:::et::e:;::e thileiZ;rzzzl:it::;‘:kst;y T:f':;::ygellliaterr:ne Zf SLEMDTINE RS CAATRSRELER. N SSRRLLVEIC A REpting Winlats, SEOSKvaRRE): lenecol K d Kk d d c szgzéi:o::l‘:’:rt;helnb:::ltlf: cpoypl;aletre t:cy(;netensi\ch Z(;xK(e;r::z?:lc))::tha:1§:§:peth:telli)::aa: :ggk:’b;elgl{':cgrs i:ethiss f'loithl;ern’ district hasz all beenpfound in areas that Ross, C.P., 1933, The Valdez Creek Mining District, Alaska: U.S. Geological :gg :fx];l:;’:tlnztizgh:gtgvolcanic rocks EPS FlySCh'hke sedimentary rocks (Late Triassic to Cu, Pb, Ag, or Glacier (loc. 26).
: 12 1 ; : g BEcamerp oty and breccia pipes in greisenized granite. Greisen alteration includes such Copper skarn, lead-zinc skarn, and iron skarn deposits as reviewed in Cox : : y . : % ’ : : . : s ; Survey 849-H, p. 425-468. ) n)--Impure sandstone, siltstone. and Zn-Mn replacing
dominantly marine mafic volcanic and volcaniclastic rocks and subordinate e e e RS e T e i i i dw and Singer (1986 . '86=07) ‘contain base-metal sulfides and. (Cot) iron oxides the top of a thick copper-rich basalt unit, in this case, the Nikolai drain terrain presently or originally covered by the upper Tertiary HNenana P Felsic metavolcanic rocks (Late Devonian)-- l°ennsylyanlq ) pure sa ’ s Tieoetane weas
i i i i i & oy sdie quIattEamascovite 5 s b G The Nikolai i the Heal drangl nd in the McCarth G 1 nd he postulated that " doubtless a reconcentration of the gold Dmf a shale; minor limestone and chert
clastic and calcareous sedimentary rocks of Pennsylvanian to Late Triassic t ~Eluorit Tin vein 1 iated with ; . in contact-metamorphic calcsilicate gangue. They are found near contacts reenstone. e ikolai 1in e Healy quadrangle a 5 y ravel, a p oo A s hi : : . S : : ’ ranitic intrusions.
s Near the scutlwedt cobmer of the qusdrengle, in the SNGEiens B 4 opaz 5 :. in , s are commonly asioc ated with greisens, and, in pai ; .ﬁ: ) fi calc;;eo 3 _sedimentary coeks Examples of quadrangle near Kennecott, Alaska, has a high copper content and contains many from these gravels has produced most of the present placer deposits, although eraphim, R.H., 1975, Denali, a nonmetamorphosed stratiform sulfide deposit: hdeuunorphosedrhyolueandqquanzlaUk: . : SS P = Non
S Ly 1 ’ areas of carbonate rocks, tin skarn and replacement tin deposits may occur. etween 1igneous 1intrusions u . : . : . Economic Geolo v. 70 . 949-959, n greisen——————--- ee tract 1 above gr re
district, an allochthonous, internally faulted klippe is present that contains All of these deposits aré commonl associaé;d with raniti: rocks tgat have copper skarn, lead-zinc skarn, and polymetallic replacement deposits have not small copper occurrences (McKevett and Singer, 1977). Copper was presumably some gold may have bgev contained in the lower Tertiary beds and have been 8y, + P tasedi t Tectonic melanges 8
a wide variety of sedimentary and volcanic rocks that range in age from Lat . E Y & : i ; ; ; leached from the basalt and deposited in overlying limestone at Kennecott, and reconcentrated..." Similarly, Maddren (1918) felt that a source for much of Metabasalt and subordinate metasedimentary
: : y ; inge an ege’ krom kate high values of lithium, beryllium, niobium, thorium, and rare-earth elements. been identified in the Healy quadrangle. Skarn-type alteration with e ; : Qi vedE he 1. 150 f the Nenana Singer, D.A., 1986, Descriptive model of kuroko massive sulfide, in Cox, D.P. Dmb D ian)-G hi tabasal Melange south of McKinley fault (Late and (or) Early Polymetallic vein-- See tract la above Tgr and numerous dikes None
Devonian to Early Cretaceous. These rocks include an ophiolitic sequence that pyrrhotite was noted at locality 21 on the south wall of the Yanert Glacier ¥ SINLLAE SOUER T8 W Sl R TS, SX LY FN e 2 nin) Nene, ek der1vg s g sl g S 5 and Singer, D.A. eds Mineral deposit models: U.S. Geological Survey SR L) Oracnschist, metahasalt, Kms g : and small plutons.
contains blocks of serpentinized ultramafic rocks. In the Healy quadrangle, tin greisen mineralization has been noted at valley, and a zone of intense malachite-azurite mineralization in graphitic, o s SN T sweaeE ot 1388, 1 obtal:)med o hsmaé.l g?tld glak:stromte.a ,].;a:i: Bulletin 16’93. p. 189. ) and carbonaceous phyllite ms Cretaceous)-- Dark-gray ﬂysc}" cherty tuff, volcanic
Ohio Creek, (loc. 31). A stock of medium-grained sodic granite (albite- thin-bedded marble is located in a small west tributary of West Fork of the Tract 5, permissive for the occurrence of basaltic copper deposits is PRRIERRS T 2 on 1A KO OPRLANE BECIEL The Liguite Creek Foslatic Metasedimentary rocks (Late Devonian)-- sandstone, and blocks of limestone (msl) 3
Some concentrations of metallic minerals, such as kuroko massive sulfides oligoclase, quartz K-feldspar, and muscovite) contains abundant arsenopyrite Susitna River 10 km north of the toe of the West Fork Glacier (loc. 26). The delineated on the basis of the extent of the Nikolai Greenstone and overlying the overlying Nenana Gravel near where the main h1gl:way to Fairbanks crossis T TR Shd. Noster "Dk 1986, Crade and tonnake ‘wedel of Euroka Dms Sericite schist, black slate, and chert ‘ 4 Porphyry Mo Stockwork Tgr-Epizonal stocks Mo reported Small Tagﬂe;;C anomaly
and basaltic copper, were formed early in the history of the Yukon-Tanana and tourmaline in veinlets and disseminations (Hawley and Clark, 1974). mineralized zone at West Fork is about 10 m wide and trends northeast. It sedimentary rocks of Triassic age. No estimate for number of undiscovered Pangulng;e Creis.l it Moynt Hayfs qui?tasglzérflrgzziiasﬂfs)0: :hﬁyg::dy gma;siv; .;ulfide, in 6ox,- 6:P. anJ Singer, D.A. ed:{, Mineral deposit s 4 . & Melange north of McKinley fault (Late and (or)Early (low F). veins of of granodiorite and in ;iiéli“i iY & zzireroz;omai
terrane and the Talkeetna superterrane, respectively. Other types of deposits Samples from this greisen contain more than 1,000 ppm tin and anomalous lacks the calcsilicate minerals typical of skarns and is difficult to classify copper deposits was made for this tract. ‘ll;‘g‘:l)'ang e, gold is present in conglomerate ¥ y(?) ag , Models: U.S. Geological Survey Bulletin 1693, p. 190. Rrk Keevy Peak Formation (early Paleozoic)-- Kmn Cretaceous)--Similar to unit Kms but contains molybdenite dacite porphyry. .f]-.oc 39)’ - 2 norgh e Goldy
in thg quadrangle are associated with the posta?cretlonary volcanic and amounts of copper, lead, zinc, and silver. (see table 1, loc. 31). A similar because of intense weathering and lack of subsurface data. The presence of 2 Mainly sericite schist, quartzite, arkosic mnl recrystallized Emestones (mnl) andophiolitic oA in porzhyry 2 % * CRoatl
plutonic ro:ks.. and the areas favorable for their occurrences transcend deposit on Coal Creek, a few kilometers south of the quadrangle boundary, is zinc and silver in analyses of the copper-rich gossan suggests that it may be CONCLUSIONS Singer, D.A., and Page N. J, 1986, Grade and tonnage model of minor podiform schist, and black schist and phyllite e KJ (mno), mainly serpentinite, basalt, and chert w“;;“:gg{:sﬂ“
terrane boundaries. estimated to contain 5 million tonnes of material that has more than 0.5 comparable' to the P01ymeta}11c replacement modgl of : Morris F1986). s =gt e SISV el R % i Seal deERe chromite in Cox, D.P. and Singer, D.A. eds., Mineral deposit models: U.S. 2} g ’ s » a d
percent tin (Reed, 1977; Warner, 1985). Polymetallic replacement deposits are pods, blanketillke bodies, and pipes of ) Lo BEUGY. Nas assesse S alacy HnSLge te eposits ot many CURRENT Geological Survey Bulletin 1693, p. 34 Pelitic and quartzose schist sequence (early
SUMMARY OF GEOCHEMISTRY massive galena, sphalerite, and other minerals in calcareous rocks near different types in the Healy quadrangle. The relative importance of these ) . &pep Pal i d Precambrian?) Qu serfcit Cibiae N 2k s P g P Phalcspyrsce e
Areas permissive for tin greisen deposits are tracts 1b and 2. Tin veins igneous intrusions. They commonly occur farther away from igneous contacts types depends on the degree of certainty of undiscovered deposits for each One of the largest placer mines in the state dn terms of recent Sias, John snd Geean, Chovies, 1986, Mining nevs good and bed: ki aleozoilc an : rec . ?)--Quartz 1 (] \\\\.", ) Low-sulfide Quartz KJf-Metamorphosed Timberline Mine, one diagnostic c’ M, Pg e P (Ag)’ (C;)
As noted by Light and others (in press), the geochemistry of the Healy may also occur in these tracts, and, in the northeast part of tract 2, tin than skarn deposits but are closely related to them in many places. type and on the probable value of a deposit, given its discovery. Kuroko production is jocated in the Valdez Creek area., Approximately 30,000 ounces Construction sndi0il. v, 37, o 25 38 (carbonate) schist, quartzite, and black phyllite Contact--Approximately located gold-quartz carbonate flysch-like rocks. Lucky Hill prospects u, Mo, Pb, : i e
quadrangle is dominated by two provinces: (1) a northeastern province skarn and replacement deposits Jay oc;ur where calcareous sedimentary rocLs of massive sulfide deposits in tract 1 rank high in both factors and are the most of gold was produced there in 1985 by SUM Resources of Canada, one of several yooe » P- < 70 veins. veins with Tgr-Epizonal andvoiger Zein: (Sn), (W). (Arsenopyrite) (Mn) , n) .
ini i i i ; : y : 3 i i i 2 i i i i joint— : i i t i f the buried Tamman . J i : : 2 : S 8 4 stocks of grano- in Valdez Cree
c9;ta1n1ng danom.alous. C°ﬂcef1tf8t10ﬂ§ of arsenic, barium, copper, gold, l?ad, Triassic age are intruded by granite. Tract 1b includes outcrops of Tract 3, permissive for the occurrence of skarn and replacement deposits, izpornt;an; r::)ni;alhar\'zsourig ;n vta};_e equ;d:':ng‘]x;e T:;:r;rgte:s:n dep§s1.t:s ml‘trfact; 4005 venture.ﬁt_'tners Produ;:t:xon .:(.js :l‘??e:xbeur;il;nsc:annels al;ng severa{ Smith, T.E., 1970, Gold resource potential of the Denali bench gravels, Valdez Rocks south of Hines Creek fault Thrust fault-- Showing duechopofdlp of overtued ::‘;g;opy:n? diorite an§ dacite district (locs. 40-43).
S)ovels o008 ngafic an | atiSamlisedtmentenand (20 Ao southvestesn piovinee tourmaline-bearing granitic rocks and a drainage basin in which cassiterite is delineated on the basis of (1) the outcrop of hornblende-biotite = ad s £ T:g & U0 < = moneh e °f Channel.  Drilling programs have ;'en - R s ey o Creek Mining District, Alaska: U.S. Geological Survey Professional Paper thrust fault. Dashed where inferred; dotted where d ogi ’ arehivr
containing tin in anomalous an'rm'mts (less than 1000_1’?“‘.) in heavy-m:.r.leral— and fluorite were noted in a panned-concentrate stream-sediment sample. Tract granodiorite and tonalite of Tertiary age and calcareous sedimentary rocks of c.epen gncy. Of s libarts. s ePosn:s, SEfhianve 'a grgatet uncerta:u:n:y ‘.J th?usand feet of strike 1eT1gt:h. LHCCAting szvera .m 3 yfr ct'onp r:e Lo 700-D, p. D146-D152. ~E Calcareous sedlmentary rocks (Late Trlasslc; concealed. Sawteeth on upper plate anc-® POERIYTY *
concentrate samples. In addition, anomalous arsenic in stream sediments 2 is delineated on the basis of (1) widespread outcrops of 57- to 60-Ma Triassic age and (2) the widespread stream-sediment anomalies in copper, lead, discovery and are of secondary LMEOx Laticas, Low-sulfide gold-quartz veins in (Sims and Green? 1?86). Smith (1?70) conducted a seismic-refra 10n survey cS middle? Norian to late Karnian)-- Locally i
occurs in a broad zone that extends from the southwest to northeast corners of bioti ; 1 ; : 7 5 ; ; 2 tract 4 would have a moderate value if discovered, but the chance of a new locate buried incised channels in the Valdez Creek area. He identified a Saith ) = 3 3 y
the quadsangle The | ferihabdbars - pobeliine. Sotasidinn HEEN EA e ” i (1ot1te granite correlated with the McKinley sequence of Lanphere and Reed zinc, silver, molybdenum, tungsten, and arsenic (King and others, in press). deposit is low considering the history of exploration in the area This deposit described as the Denali bench gravels that contains more than 35 mith, T.E., 1981, Geology of the Clearwater Mountains, south-central metamorphosed, cm.bonaceous, calcareous shale il High-anglereverse fault--Dashedwheremferred,
. 1 wi € metavolcanic 1985) and (2) the widespread anomalies of lithium, beryllium, niobi m, 2 3 i % » > z * = 5 = Alaska: Alaska Division of Geological and Geophysical Surveys Geologic : : - mmemmmmmmmmmeeememmm | mmmmmee——e——  Area especially @ memmmmm—————
rocks of the Yukon-Tanana terrane and probably derives from minerals related thorium, and rare-earth eliements in stoeas seiimetibs derived i‘.’rom:L t;:se i:ict:estzee:::zt-:z‘;a;j b’:;oisnes zzim:f;’i;ei:r;epkpse'r amgle;ll:enz:n?a an?iu;:xr:fgesi?e!;t'foi; deposit type ranks third in importance. Porphyry molybdenum (low-fluerine) million cubic yards of auriferous gravels that has values ranging from $5 to Report 60, 72 p. 4 ol 3 . and sandstone and sandy to silty limestone. dotted where concealed. Sawteeth on upper ba Low-sulfide gold- Same as above------- Same as above Azgieezgze::xtzllsz:x:mus A;::o::gigigliz'use
: i ; g ’ , : : o : . %
Eg ku;'t?k: r‘nss:?.ve suf1f1de dlef'os:Lt.s. The south\:(esterfn p;ov:u;ci cirresponds to granites (King and others, in press). The area effected by these intrusions a central cluster surrounded by basins anomalous in silver, arsenic, lead, and g:gz:lt:c’c“itz:;; i"sd 5:113'::;;111°P°rleypm1:t°:£“lei’::t ‘f:::s 1:‘;'“11“Si;“£-‘:t::§.emozeyca::: $12 per cubic yard (at $350 per ounce). Includes sills and dikes of gabbro ¥ plate quartz veins. Sede sad phacer simes of presence of
e istribution of granitic dintrusive rocks o the cKinley sequence is. broad and diffuse and appears to cross major faults, includin : ; § i i i ¥ > Stevens D.L 1972, Geol d hemi f th 1i :
" A y 5 5 ’ g terrane zinc, suggests that hydrothermal circulation systems existed around intrusive 3 3 4 3 . 3 . . ’ Loy ’ eology ani geochemistry o the Denali prospect, o —— = 5 w and prospects (see above). gold in panned
(Lanphere and Reed, 192%5) and m.ay represent tin greisen and vein deposits. boundaries, without offset. The McKinley sequence is known to host tin centers and may have concentrated metals in deposits. Because of the lack of pre§ent - th.e qu‘adrangle, sul undietonst e de'pos1ts are .11ke1y to ex"?t' Bt : i 1ex jacer m“?es ha?/e bee.n act1v.e‘1n recent_ yoaks: on Valdez. Creel; Clearwater Mountains, Alaska: Fairbanks, Alaska, University of Alaska, Dy YaneCr;ﬂl;‘ork sequeirllge (Late getg'::l:ll;{e hyllite, and -~ Fault-Dashed where mfe':ned,doned here £ p : concentrates.
The broad zone of arsenic anomalies appears to correlate with subaerial flows mineralization in the Talkeetna quadrangle (Reed and others, 1978) The strong confirming evid for the occurrence of deposits we are unable to their valoe, if discoversd, would be lov. Fodiform chromite ranks low in both He e eldlevpral of its tributaries. Mining operations on Totatlanika an Ph.D. dissertation. p onz_lceouss ICEOLS It s S, PAY S D concealed. Where displacement known, U, upthrown
and dikes of Tertiary age and may be related to polymetallic veins and simple £ td . ; : v . e e Rk chce i P ; value and likelihood of occurrence. Platt Creeks, near the north-central boundary of the quadrangle, and on schist; - impure quarizite and metachert, metavolcanic rocks, side. D. downthrown side; arrows indicate relative
RS e Sl o G bar ol e jo - : presence of tin greisen deposits is suggested by numerous anomalies of tin, estimate numbers of "undiscovered skarn deposits and polymetallic replacement Portage Creek, in the northeast corner of the quadrangle, are small scale and d S22 ’ and marble interbeds. Also dikes and sills of gabbro SR ' | Basaltic Cu--—=—=--- Disseminated En -Nikolai Greenstone. Numerous native Magnetic highs Cu, Ni-———— Chalcopyrite Cu=————
: e e ; z : )l A s A T silver, copper, arsenic, bismuth, and other metals. Tracts labeled 2a enclose deposits in the quadrangle. ACKNOWLEDGMENTS SESes - . . - Swainbank, R.C., Smith, T.E., and Turner, D.L., 1977, Geology and K-Ar age of % 8 horizontal movement SAtive Cu and Slightly metamorphosed copper occurrences. reflect basaltic
in the Chulitna mining district in the southwest and the Kansas Creek area in ; : ; i ; . : ; generally employ two to five people per operation. i lized i i ks f he Chuli Mini i i 1
. i . stream drainage basins in which cassiterite an uorite were found in panne - ’ u su es in sequence of massive basa a u .
the northeast, complex anomalies result that are difficult to interpret. : d 8t o hien i Tl boad Sl oo Tl::;:-neAlasll?:r;f:::iornocofs ceffiﬂ itcael an‘; t‘.tel;ah ::cl:f lersvtn:tc ien?ral Flysch and associated rocks _— Cu sulfides i q £ ive basalt Basalt south of rocks
concentrates of stream Se.dl"’e’;t sod sre Gelisved e Bave s Hapher zhencs (G The authors wish to thank Dr. Donald L. Stevens, who showed us the Denali PLACER GOLD RESOURCES Repset S5, p. 23e28 & phy urveys:eotogica y ====== Postulated position of fault prior to intrusion basalt and flows and subordinate basaltic V{)Jindl(i:rgek& ”
Individual anomalies related to individual prospects and occurrences are ke SccuRyRvcs 9 Tin geelash SepnasLY. PORPHYRY MOLYBDENUM (LOW-FLUORINE) DEPOSITS deposit in 1979 and pointed out numerous prospects and occurrences in the v K Andesitic subvolcanic intrusive rocks ofplutonlc and subvolcanic rocks stratabound Cu tuffs and breccias, some ena huF ei"Sf &
listed in table 2. . quadrangle, and John H.C. Bain of the Australian Bureau of Mineral Resources, Areas of high and low potential for placer gold (see map) were delineated 5 ) va (Late Cretaceous)--Homblende andesite sulfides in volcanic clastic rocks, and a on South Fork of Pass
we, estimate a 50 'percent cha.nce th:at oncor .more and L4 10 jpercent chance I 1 ; " . who helped with the field study in 1981. Helpful suggestions were contributed on the basis of sampling and analysis of part of the production. The area of Theodore, T.G., 1986, Descriptive model of porphyry Mo, low-F, in Cox, D.P. < | Anticline--Showing directionofplunge overlying sed- few limestone interbeds Creek (Loc. 45).
AEROMAGNETIC FEATURES that five or more undiscovered tin greisen deposits occur in the quadrangle. n general, depo;;ts of th1§ type are ?escrlbedvas stockyorks_of quartz by Donald A. Singer and Warren J. Nokelberg. high potential is believed to contain at least 50 million cubic yards of and Singer, D.A. eds., Mineral deposit models: U.S. Geological Survey Flysch Earlv Cret d Late J ic) imentary rocks. Rys -Metabasalt, metavolcani-
These deposits would have grade-tonnage characteristics similar to those and molybdenite, pyrite, and minor scheelite and chalcopyrite in altered ;: EE Ry il sverspr st lesst. $8/yed i ) Bulletin 1693, p. 120. KJf ysch sequence ( arly Lretaceous an ate Jjurassic)-- clastic rocks, and subordinate
The Heal i ConEh s * 4 X ¢ €13 . derived by Menzie and Reed (1986): 90 percent of the deposits would have hypabyssal intrusions of granodiorite or tonalite (Theodore, 1986). Scant g 3 L 4 dg3 St 4 ; othferlsrave in ;he a;clea will Graywacke turbidite, shale, siltstone, and conglomerate ‘__g_ Ovirtatond anticllne--Showingdirectionofdip th Bt oy vricks,
: y 4 '8 4 SRSECNS-1G provancess 1) A “quret tonnages of 800,000 tonnes or greater, and the median tonnage would be 7.2 information exists about deposits of this type in the Healy quadrangle. In T. e o el e ek 2 T T T e polencisl Sl sonis i 6, Stratabound mineral deposits of Metamorphosed in southeast part of area. .
province of low-amplitude long-wavelength east-west—trending magnet & g 8 . ! within the gravel could contain gold values of more than $1.80/yd No Thompson, R.I., and Panteleyev, Andrejs, 1976, P of limbs and plunge
; ’ e By e BHec million tonnes. The median of the average grade would be 0.28 percent tin. 21 S., R, 1 W., D.L. Stevens (oral commun., 1979) reported molybdenite veins . . S e ; i11 in Wolf. K.H d., Handbook of stratabound and s e PPv-Slightly metamorphosed None in quadrangle, None=============== Ag, Au Zn, (Cu)===-
anomalies that extends over most of the quadrangle and (2) a "noisy" province B bsusf Juati has b a Obio Creck. thi in intrusive rotks in drill hol W ted R : : ceitizan PLACER GOLD IN THE HEALY QUADRANGLE attempt has been made to estimate the cubic yards of gravel available within the Canadian Cordillera in Wolf, K.H., ed., ¢ 6 Kuroko ee trac ghtly P
of high amplitude, short-wavelength northeast-trending features that occupies ‘ecause‘ :o 5: SUfbace eVﬂfU:hlon a:i-as eend ‘:ine ar_' 1.0 ;ee 4 t~ls ey metasedimentary rock : r;h' O s the tno . tq.uardz . hm se“;)(1) g By the areas of low potential because of their great variability and the lack of stratifors ore deposita: Regionsl studies: Amsterden, Hollend, Elsevier, KJfk Overthrust ﬂyseh'“ke rocks (Early Cretaceous and *‘_*_- Syncline--Showing directionofplunge- Dashed massive andesitic volcanic rocks. but ttiles:uunits
< is considered to be one o e undiscovere eposits in this estimate. 1 CKsS 1n 1s area a containe as muc as ppm 3 2 . . 90-92. ] : . £ . Sulfides. contain roko
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u SiESY CRiS JOrHET S,y £ Clreunde amounts of molybdenum (King and others, in press). We delineated tract 4 as : F : ; ; ; i Rt .
i i i i nda & - ) d K H.D. n press, Mineralogical maps showin: . Vancouver Island.
magnetic anomalies in the northern area may indicate deep-seated plutons. POLYMETALLIC VEINS AND RELATED BRECCIA PIPES permissive for porphyry molybdenum deposits based on the above observations Perhaps as much as 60,000 ounces of placer gold has been produced from T“pp}: Ré‘? i I.‘;g:f‘('mTo? "“:"relzzgé = ne;a;s fn Ehe m;nus-30§mesh ngnmagnetiﬁ KJcg Conglomerate, sandstone, siltsone, shale, and +—‘Q’— Overturned syncline--Showmgdmactlon'ofdlp
Some of these anomalies have straight edges that suggest fault boundaries. and the distribution of plutonic rocks of Tertiary age. No estimate of the mining districts of the Healy quadrangle. The production before 1960 was . }t‘e:v lf,if,;:llfraction &g iy v Nt ieiembenes Alaska- vigrs volesle rocks (Early Chretaceons and Late Jurassic) of limbs andplunge. Dashed where inferred
Elongate magnetic highs in the southeastern area suggest tabular bodies of A class of deposits known as polymetallic veins were described by Cox number of undisovered deposits was made. mostly from the Valdez Creek mining district, although some was from the REFERENCES 1y ical S Miscellaneous Field étudies Ma MF—2658- scale
high magnetic susceptibility. These reflect basalt flows and intrusions of (1986a) as quartz-carbonate veins containing silver and gold in association Bonnifield district along the north-central border. Most of the Bonnifield Geologica utvey HAsce P ey

Triassic age belonging to the Wrangellia terrane. Superimposed on the "quiet"
province in the south-central part of the quadrangle are numerous short-
wavelength, low-amplitude "birds eye" magnetic anomalies. This is a typical
pattern for mafic volcanic rocks and probably represents flows and volcanic
centers of Tertiary age. Individual magnetic anomalies related to mineral
deposits are listed in table 2.

MINERAL RESOURCES

Our study assesses the potential for copper, lead, zinc, and precious
metals in kuroko massive sulfide, skarn, and replacement deposits; tin in
greissen deposits; gold and silver in polymetallic veins and pipes and in
simple antimony deposits; chromium in podiform chromite; molybdenum in low-
fluorine porphyry molybdenum deposits; gold in low-sulfide gold-quartz veins;
and copper in basaltic copper deposits.

with pyrite, arsenopyrite, and stibnite and base-metal sulfides and sulfo-
salts. The veins are typically related to hypabyssal intrusions of
intermediate to felsic composition and may be found in host rocks of any
composition. The veins have an open, vuggy structure, typical of epithermal
deposits, and grade from simple veins to stockworks to pipe-like breccia-
filling deposits.

In the Healy quadrangle, polymetallic veins and pipes are exemplified by
deposits in the Chulitna mining district and at Glory Creek. At the Golden
Zone mine in the Chulitna district (loc. 27) (Hawley and Clark, 1974;
Swainbank and others 1977), arsenopyrite, chalcopyrite, sphalerite, pyrite,
and quartz fill breccia voids and fractures in the shattered interior part of
a biotite-quartz diorite porphyry plug of Late Cretaceous age. Sericite-
carbonate alteration is associated with the ore. High-grade ore produced from
this deposit in 1941 (the only year of production) averaged 28 g/t gold, 155
g/t silver, and 1.2 percent copper, and a composite mill-test sample was
reported to contain 7 g/t gold and 39 g/t silver (Mulligan and others 1967).

LOW-SULFIDE GOLD-QUARTZ VEINS

Low-sulfide gold-quartz vein deposits contain native gold in massive and
persistant quartz veins, minor amounts of pyrite, and traces of other sulfides
and are found in regionally metamorphosed volcanic rocks and volcanogenic
sedimentary rocks in many parts of the world (Berger, 1986). In the Healy
quadrangle, these deposits are represented by veins cutting Cretaceous
greenschist-facies metagraywacke and Tertiary granitic plutons in the Valdez
Creek mining district (Smith, 1981). The most extensive underground workings
in this district comprise the Timberline mine (loc. 40), which produced an
unrecorded amount of gold from several quartz veins that contain calcite,
ankerite, and small amounts of pyrite, pyrrhotite, arsenopyrite, galena,
sphalerite, and chalcopyrite. Trace amounts of hessite and goldfieldite are
associated with these veins. The veins have recorded assays ranging from 0.18
to 123 g/t gold. Overall tonnage is unknown, but one vein was estimated to
contain 100,000 tons of ore (Smith, 1981).

Estimated
where the

district is just outside the north border of the Healy quadrangle.
unmined resources seem to be greater in the Valdez C(Creek area,
greater amount of mining is currently taking place.

EARLY HISTORY

Gold was first discovered in the Bonnifield district in 1903 by
prospectors who came from the mining areas in and around Fairbanks. As many
as 50 to 100 men were prospecting and mining in the district during the early
years. Only the southernmost part of thesdistrict lies within the Healy
quadrangle. Placer gold has been mined on Healy Creek and the headwaters of
Marguerite, Platt, and Moose Creeks and the Totatlanika River. Placer mining
on Healy Creek and its tributaries was initiated in 1913 when gold was derived
from the lower 500 feet of the Nenana Gravel. Shotlike-size gold nuggets and
flattened flakes 3 to 10 mm in diameter were mined from Home Creek, a
tributary of Healy Creek (Maddren, 1918).
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